Abstract. Fever is a major cause of morbidity and mortality among children under 5 years of age in resource-limited countries. Although prevention and treatment of febrile illnesses have improved, the costs-both financial and nonfinancialremain barriers to care. Using data from the 2009 Uganda Malaria Indicator Survey, we describe the costs associated with the care of a febrile child and assess predictors of care-seeking behavior. Over 80% of caregivers sought care for their febrile child, however less than half did so on either the day of or the day after the development of fever. The odds of seeking care decreased with each additional month of the child's age. Caregivers living in rural areas were more likely to seek care, however were less likely to seek care promptly. Caregivers with at least a primary school education and those familiar with the protective effect of bed nets and the need to seek care promptly were more likely to seek care. Despite government assistance, the majority of caregivers did incur costs (mean 13,173 Ugandan shilling; $6.84 U.S. dollars) associated with medical care. Continued efforts targeting barriers to seeking care, including the economic burden, are necessary.
INTRODUCTION
Febrile illnesses remain responsible for a disproportionate number of infant and child deaths in resource-limited countries. 1 In Uganda, a country of approximately 35 million people in East Africa, malaria is responsible for the largest burden of febrile illness and is the most frequently reported disease at both public and private health facilities. 2, 3 Indeed, nearly 10 million cases of probable or confirmed malaria, the majority of which are in children under 5 years, were reported in 2009. 4 Fortunately, death from malaria can be avoided with prompt diagnosis and effective therapy with artemisininbased combination therapy (ACT). 5, 6 Additionally, the burden of malaria is decreasing, in large part due to enhanced government commitment and external donor funding to support the scale-up of proven interventions. 7 Although malaria prevention and treatment measures have been improved, adoption of more efficacious, but more expensive, options may be particularly burdensome to those most in need and as such treatment may be delayed or deferred. [8] [9] [10] Indeed, nearly 60% of malaria-associated deaths occur in the world's poorest wealth quintile. 11 In a household survey in rural Tanzania, researchers found that while rates of illness were similar across socioeconomic class, poorer households were significantly less likely to seek health care. 12 More recent data, exploring health-care use and household expenditures due to malaria case management in Uganda, document the costs incurred for caring for an ill child. 13, 14 Those findings were consistent with the Roll Back Malaria (RBM) Partnership contention that malaria "imposes a harsh economic burden on families who are least able to pay." 15 Recognizing that impoverished individuals continue to be disproportionately affected by malaria, the Government of Uganda's (GOU) Malaria Control Strategic Plan includes measures aimed at prevention (e.g., free distribution of insecticide-treated mosquito nets and the use of indoor residual spraying [IRS] in epidemic prone areas) and treatment. 2 Beginning in 2001, the GOU specifically aimed to improve treatment-seeking behavior among patients and caregivers and consistent with recommendations from the World Health Organization's (WHO) Abuja Declaration, stressed the importance of early diagnosis by encouraging caregivers to seek care on either the day or the subsequent day of development of fever. 16 Subsequently, the GOU, consistent with the recommendation from the WHO, switched from the presumptive treatment of malaria to parasitological confirmation prior to malaria-directed therapy. 17, 18 To reduce any financial impediments to care, user fees for most government health facilities were abolished with the expected increase in health-care utilization. 19 Although some of the direct costs of medical care were removed, other costs associated with care, including transportation and medicines, remained. Additionally, nonfinancial barriers to care seeking persist. As such, the initial increased utilization of health-care services may not be sustained. 20 Here, we describe the costs associated with the care of a febrile child and assess predictors of care-seeking behavior.
MATERIALS AND METHODS
The Uganda Malaria Indicator Survey (UMIS) was the first nationally representative malaria survey in Uganda and was conducted during peak malaria transmission season in November and December 2009. This two-stage cluster survey, which includes both a household and individual questionnaire, was adapted from other demographic surveys by the RBM's Monitoring and Evaluation Reference Group and aimed to provide monitoring indicators, including malaria prevalence estimates, for the GOU at the national and regional level. Therefore, the sample was stratified into 10 designated survey regions (i.e., northeast, mid-northern, West Nile, mid-western, south-western, mid-eastern, central 1, central 2, east-central, and Kampala) representing the entire country. At the time of survey implementation, Uganda was administratively divided into 80 distinct districts. Each region included between seven and 11 districts with the exception of the urban region of Kampala, which consisted of a single district. Districts are subdivided into counties and parishes. The 2002 Uganda National Population Census, which served as the sampling frame, further subdivided each parish into "enumeration areas." These enumeration areas were the primary sampling unit for this survey.
The sample size of children necessary to provide regional malaria prevalence estimates, allowing for a sampling error of 12%, response rate of 98%, and an expected prevalence of malaria of 20% among children under 5 years of age was approximately 4,080 or approximately 408 children per each of the 10 regions. A total of 170 enumeration areas "clusters" (i.e., 17 in each of the 10 regions) were sampled via probability proportionate to size methodology. Using systematic sampling with an equal-probability method, 28 households were then selected from each cluster. As such, a total of 4,760 households were included for selection in the 2009 UMIS.
The UMIS consisted of two questionnaires, in one of six local languages, and were collected by Ugandan interviewers under the supervision of colleagues from the Uganda Bureau of Statistics (UBOS) and the National Malaria Control Program (NMCP). The household questionnaire queried demographic information (e.g., sex, age, relationship to head of household) regarding usual household residents, characteristics of the house (e.g., primary source of drinking water, source of energy for lighting and cooking, number of rooms dedicated for sleeping, distance to nearest health facility [self-reported]), and household assets (e.g., radio, refrigerator, mobile phone). Data on household assets and characteristics were then used to create a wealth index using weights from a principal component analysis and standardized against a normal distribution. All households in the total sample were divided into quintiles based on their asset index score as per the Demographic and Health Survey standard. The individual questionnaire was administered to women between 15 and 49 years and obtained data on health-care-seeking behavior, such as utilization of intermittent preventive treatment of malaria in pregnancy and treatment of febrile children. In addition to questions on household demographic and socioeconomic characteristics, the UMIS uniquely included questions on household expenditures related to care of a febrile child. Both clinical (e.g., medical consultation, medications) and nonclinical (e.g., transportation) expenses were queried. Expenses were reported in Ugandan shillings (UGX) and were converted to U.S. dollars (USD) using the conversion rate on December 15, 2009 (1 USD = 1,925 UGX). 22 Total costs incurred for the treatment of a febrile child during the 2 weeks prior to the survey included the aggregate of expenses related to the medical consultation (i.e., clinical encounter), hospitalization (if required), medicines, and transportation. Respondents were also asked whether they had to borrow money to finance the related expenses and whether caregivers were required to take time away from work to care for the febrile child.
Data from questionnaires were processed, managed, and cleaned centrally at the UBOS, and data quality was assessed via double data entry on all data using CS Pro (U.S. Census Bureau, Washington, DC).
We analyzed factors associated with care seeking and prompt care-seeking behavior (i.e., febrile child seen on the same day or day following fever) using bivariate and multivariate analyses. Variables which were associated with care seeking (P < 0.20) were subsequently included in a multivariate logistic regression model. 23 Data analysis was performed using SPSS version 22.0 (IBM, Armonk, NY). As the UMIS was a two-stage cluster sample, sample weights were applied using the inverse of the probability of selection.
The survey was approved by the Uganda National Council for Science and Technology and the U.S. Centers for Disease Control and Prevention. Informed consent was obtained for all portions of data collection.
RESULTS
Of the 3,993 children under 5 years residing in participating households (response rate 97.5%), 1,667 (41.7%) had a reported fever in the prior 2 weeks and 1,369 (82.1%) sought medical attention for the fever; only 678 (40.7%) sought care as recommended on either the day of or the day after the development of a fever. Of the children with a fever, nearly half were female (858; 51.5%) with a median age of 26 months (interquartile range = 26 months). The majority of these children resided in rural regions (1,433; 86.0%) and in households with a median of two children under 5 years of age and a median of 2 km from the nearest health facility. Nearly three-quarters of the caregivers of these febrile children had less than a primary school education (1,245; 74.7%) ( Table 1) .
Of the 288 caregivers who did not seek care for their febrile child, over a third (99; 34.4%) indicated that medicine was already available in the home. Approximately 20% of caregivers indicated that either funds were not available (63; 21.8%) or that the child was not very ill (62; 21.7%). Less common reasons for not seeking care include "the child just fell ill" (35; 12.1%), "waiting for father" (10; 3.5%), distance to the health facility (9; 3.2%), and unfamiliarity as to what to do (3; 1.2%). Of those caregivers who sought care, nearly one-third (28.8%) paid for the consultation and of those who did the mean cost was 14,457 UGX ($7.51 USD). Over half of caregivers first sought care at a private health facility (739; 54.0%). Of the children who sought care, 1,105 (80.8%) received medications for the febrile illness. Over half of all patients (N = 758; 55.4%) paid for medications at a mean cost of 6,672 UGX ($3.47 USD); there was no difference in cost between ACTs versus other antimalarials (7,005 UGX versus 6,382 UGX; P = 0.67). A total of 210 (15.4%) of those who sought medical attention paid an average of 5,566 UGX ($2.89) for transportation; the majority did not incur any transportation-related costs. Only 103 children (7.5%) were hospitalized and over half of those hospitalized (60.2%) did not incur any out-of-pocket costs related to the hospitalization. Of those who did have to pay for the hospitalization, the mean cost was 22,282 UGX ($11.58 USD). Among the 970 households who did incur out-of-pocket expenses, a total of 216 (22.3%) borrowed funds, 282 (29.0%) sold items, and 456 (47.0%) of caregivers took time off from their normal duties to care for their ill child. On average, a family member had to take off 4.9 days off to care for the ill child. The total costs per episode were 13,173 UGX ($6.84 USD) and were similar if incurred at either a private or public health facility (12, Similarly, households belonging to higher wealth quintiles (P < 0.001) spent significantly more money than other households (Table 2) .
Nearly 90% of caregivers recognized the need to seek treatment of a febrile illness on the same day or next day (1,180; 86.2%). A similar percentage (1,170; 85.5%) recognized that malaria was transmitted by a mosquito and that there were methods to avoid getting malaria (1,166; 85.2%). The vast majority of caregivers (1,058; 77.3%) recognized that sleeping under a mosquito net was protective; knowledge regarding the protective effect of IRS was rare (33; 2.4%).
On bivariate analysis, the odds of seeking care decreased with each additional month of the child's age (odds ratio Residents living in rural areas were significantly more likely to seek care (OR = 2.60; CI = 1.90-3.55) as were caregivers with at least a primary school education (OR = 1.37; CI = 1.01-1.87). The odds of seeking care increased if the caregiver knew that malaria was transmitted by mosquitos (OR = 1.41; CI = 1.01-1.96), could be prevented by sleeping under a bed net (OR = 1.98; CI = 1.51, 2.62), and that seeking treatment of a fever on the same day or next day was recommended (OR = 1.82; CI = 1.20-2.75). There was no difference in care seeking by wealth quintile, distance to the health facility, whether the child slept under a bed net, or whether the caregiver was pregnant.
In the multivariate logistic regression model, the odds of seeking care for a febrile child decreased by 3% with each additional month of the child's age (OR = .973; CI = 0.963−0.982) and with each additional child under 5 years of age in the home (OR = 0.825; CI = 0.696−0.978). Caregivers living in rural areas (OR = 3.51; CI = 2.32−5.32) with knowledge of the protective effect of bed nets (OR = 2.41; CI = 1.68−3.46), and the need to seek care promptly for a febrile child (OR = 2.27; CI = 1.45−3.56) were more likely to seek care. The other variables found significant on bivariate analysis were not significantly associated with care seeking in the multivariate model (OR = 3.51; CI = 2.32−5.32).
On bivariate analysis, the odds of promptly seeking care (i.e., on the same day or next day) increased if caregivers had completed at least a primary school education (OR = 1.42; CI = 1.11-1.82), and were aware of the recommended time to seek care for a child with febrile illness (OR = 4.02; CI = 2.55-6.38). Unlike those that sought care at any time, the odds of promptly seeking care was associated with increasing child age (OR = 1.01; CI = 1.00-1.02). Caregivers living in rural areas (OR = 0.580; CI = 0.408-0.824) were less likely to seek care promptly.
In the multivariate logistic regression model, the odds of promptly seeking care for a febrile child was significantly increased if the caregiver was knowledgeable about the recommended time frame for when to seek care (OR = 3.57; CI = 2.25, 5.69). The other variables found significant on bivariate analysis were not significantly associated with care seeking in the multivariate model (Table 3) . 16 Although many member states, including Uganda, subsequently implemented national policy to support the "Abuja Declaration," the goals were not universally met. Although over 80% of caregivers sought medical care for their febrile child, only 40% did so on either the same day or the day after the onset of symptoms. Despite government intervention in the interim after the Abuja Declaration, the percentage of febrile children who received prompt care remains relatively low.
Chuma and others 24 categorize the factors which influence access to care as demand-side (e.g., perceptions of illness causation, perceived effectiveness of therapy, ability to pay), supply-side (e.g., distance to health facilities, medication availability), and policy-level determinants (e.g., national drug policy, abolishing user fees). In a recent systematic analysis, utilizing qualitative data, such factors were also found to inform care-seeking behavior; however, researchers note that care-seeking decision making is a "dynamic process" consisting of multiple interrelated factors and often influenced by the family member who controls household finances. 25 As such, a better understanding of the factors associated with care seeking is necessary.
In this study, we assessed whether care was sought at any time during the illness and whether care was sought on the same day or the day following the initiation of symptoms. Interestingly, the predictive variables were different. After controlling for wealth quintile, distance to the health facility, education, and knowledge of malaria treatment and prevention methods, residents of rural areas were more likely to seek care than their urban counterparts, however were significantly less likely to seek care promptly. In a study of care seeking among febrile children in Malawi in 2000, Holtz and others 26 found that 34% of febrile children receive care at a health facility within 2 days of their illness. In that study, residents of rural areas were also less likely to receiving prompt care than their urban counterparts.
Among our sample, the vast majority of caregivers were knowledgeable of the need for prompt treatment; not surprisingly, caregivers who were aware of such guidance were more likely to seek care promptly (as well as seek care at any time during the illness). Increasing such knowledge, a demand-side factor, via targeted health education campaigns, will likely improve care-seeking behavior. 27 As documented in previous studies, older children were less likely to receive care during the course of their illness as the odds of seeking care for a febrile child decreased by 3% with each additional month of the age of the child. Caregivers may prioritize younger children, who are more susceptible to the sequelae of malaria, as has been previously documented in the household allocation of malaria prevention tools in Uganda. 28 Interestingly, in the bivariate regression model, older children were more likely to receive prompt care, although this association vanished in the multivariate regression model.
Multiple other studies have documented importance of household costs and the direct association between financial resources and care seeking. [29] [30] [31] [32] Governments have attempted to tackle the economic burden of seeking care; however, such policy-level determinants have not yet removed disparities. 8, 33 In this present study, care-seeking behavior was not associated with wealth quintile, after controlling for other factors; in the multivariate regression model, however, residents in the higher wealth quintiles did spend more money on care and treatment than residents in poorer quintiles. Among our sample, newer antimalarials, including ACTs were not more expensive than other antimalarials, likely due to governmental and nongovernmental subsidies. 34 With regard to diagnostics, the GOU also has implemented a strategy of treating only patients with confirmed diagnostic test via either a peripheral blood smear or a rapid diagnostic test. However, this current survey did not assess the costs incurred by the caregiver of malaria testing. Ideally, diagnostic testing for malaria, which has been previously shown to be cost-effective in Uganda and elsewhere in sub-Saharan Africa, will result in less presumptive therapy. 35, 36 Regardless of government interventions, the majority of caregivers incurred costs to care for their febrile child. Although total expenditures were greater among households belonging to higher wealth quintiles, expenditures relative to household income (which was not assessed in this study) were likely higher among households in lower wealth quintiles. As per data from the UBOS, the average monthly household income in 2009 was 303,700 UGX. 21 As such, among those families with a febrile child who sought care, expenses were 4.3% (13,173/303,700) of an average total monthly income per febrile episode. Recent household surveillance data from Kenya indicate children under 5 years in rural and urban areas experience 9.9 and 2.7 acute febrile episodes annually and therefore the annual expenditures of caring for a child with an acute febrile illness can be potentially catastrophic. 37 This is similar to data from a sample of 2,250 households in southeast Nigeria. In that sample, the proportion of monthly household nonfood expenditures attributed to malaria treatment ranged from 3.9% to 8.5%. 38 Additionally, the economic impact of missing work is particularly burdensome for households in lower wealth quintiles and clinical and nonclinical costs, which are magnified to those families experiencing multiple episodes of febrile illness, remain as obstacles for care.
The morbidity and mortality secondary to malaria in Uganda has decreased over the past decade, due in large part to increases in external funding and government intervention during this interim. To further reduce the toll of malaria, efforts to improve access to prompt and effective care are necessary. As such, strategies targeting demand-side, supply-side, and policy-level determinants are necessary. Additionally, efforts targeting malaria treatment must incorporate the total costs related to care to fully understand the magnitude of the economic burden, understand effects on household expenditures as malaria policies change, and ultimately design effective malaria control policies.
